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Modeling the individual behavior is a very fundamental topic in Economics. E-
conomists try very hard to find a ”true” model in a particular decision making en-
vironment. However, these efforts may run on the wrong side of the road that our
humans behave based on independent beliefs they hold, different way they think and
varied strategy they adopt. The common theme in my research is formulating models
of behavioral heterogeneity and estimating the dynamics of this heterogeneity in var-
ious experiments. In recent years, experimental and behavioral economics has moved
from the paradigm of running “horse races”in an effort to identify the true model, to
a new paradigm in which it is assumed that alternative models describe different seg-
ments of the population. My research represents a step beyond the current generation of
models, those that theoretically model and estimate these mixtures, by modeling how
this heterogeneity evolves when there are repeated interactions. The evolution could be
affected by information feedbacks, experiences learning or psychological factors. This
model is named discrete heterogeneity and learning model (DHLM).
This dissertation include three topics:
First, I examine experimentally how humans behave when they play against a
computer which implements its part of a mixed strategy Nash equilibrium. I consider
two games, one zero-sum and another unprofitable with a pure minimax strategy. A
minority of subjects’ play was consistent with their Nash equilibrium strategy, while a
larger percentage of subjects’ play was more consistent with different models of play:
equiprobable play for the zero-sum game, and the minimax strategy in the unprofitable
game. I estimate the heterogeneity and dynamics of the subjects’ latent mixed strategy
sequences via a discrete heterogeneity and learning model. This provides clear results
on the identification of the use of pure and mixed strategies and the limiting distribution
over strategies. The mixed strategy Nash equilibrium is not self-enforcing except when
it coincides with the equal probability mixed strategy, and there is surprising amounts
of pure strategy play and clear cycling between the pure strategy states.
Second, We use laboratory experiments to examine the relative performance of
the English auction (EA) and the first price sealed bid auction (FPA) when procuring a
commodity. The mean and variance of prices are lower in the FPA than in the EA. Bids
and prices in EA agree with game theoretic predictions while they don’t in the FPA.
To resolve these deviations found in the FPA, I introduce a discrete heterogeneity and














age mark-up, and strategic best response. A dynamic specification in which bidders can
switch strategies as they gain experienced is estimated. Initially about three quarters of
the subjects are strategic bidders, but over time the number of strategic bidders falls to
below sixty-five percent. There is a corresponding growth in those who use the constant
absolute mark-up rule.
Third, I present a model of discrete heterogeneity in strategies along with a learn-
ing process in first price private values auctions. The model includes three latent bid-
ding rules: constant absolute mark-up, constant percentage mark-up, and strategic best
response. A dynamic specification in which bidders can switch strategies as they gain
experienced is specified as a discrete heterogeneity and learning model with endoge-
nous transition probabilities. I apply this model to the analysis a new experiment in
which I collect saliva hormone tests and use a within subject treatment of reverse and
forward auction framing. Using the estimated DHLM model, I show that initial pro-
portion of strategic best response bidders declines, while the proportion of absolute
mark-up bidders increases over time. This declining exhibited rationality results from
unanticipated loss regret outcomes in the auction increasing the probability a bidder
switches his strategy - but this effect is largely insensitive to the size of the loss. Fur-
ther, the estimated model provides an explanation for previously observed gender dif-
ferences in auction earnings. Male and female, especially female with low probability
of conception, have significant differences in bidding rules, explaining roughly half
of the earning difference. The remaining half results from the females having greater
sensitivity to regret than males, hence decreasing the females’ probability of adopting
rational bidding rules. Compared to the forward auction, these gender gaps are smaller
in the reverse auction.
Comparing to existing literature, the main contribution of this dissertation can
be summarized in the following aspects. Methodologically, discrete heterogeneity
and learning model introduce an evolution view of heterogenous strategies in repeat-
ed games. Theoretically, this dissertation describes heterogenous strategies and their
dynamic evolutions in repeated games and repeated auctions, and investigates the rea-
sons of these evolutions. As an new perspective, the saliva hormone test is applied to
investigate gender difference in auctions.
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